This paper provides some insight regarding the causes and implications of waste within Aid and Development programs and the impact on Aid effectiveness. In order to understand this better, a comparative case study analysis of three Aid and Development programs using a systems mapping process was used to identify major constraints within these supply chain systems. This work identified a complex matrix of nodal links within these systems that correspond to the flow of both funding and value creation. The findings point to Aid and Development supply chain systems being a closed loop system where much of the funding can be retained within the system and not distributed to the recipient to the expected level. Importantly this paper discussed a "law" of diminishing returns in Aid and Development programs, where it is identified that the larger the supply chain systems is, the more funding remains within that system and as such, it demonstrates that there are significant overarching constraints limiting the impact and effectiveness of Aid and Development to the end recipient. Abstract This paper provides some insight regarding the causes and implications of waste within Aid and Development programs and the impact on Aid effectiveness. In order to understand this better, a comparative case study analysis of three Aid and Development programs using a systems mapping process was used to identify major constraints within these supply chain systems. This work identified a complex matrix of nodal links within these systems that correspond to the flow of both funding and value creation. The findings point to Aid and Development supply chain systems being a closed loop system where much of the funding can be retained within the system and not distributed to the recipient to the expected level. Importantly this paper discussed a "law" of diminishing returns in Aid and Development programs, where it is identified that the larger the supply chain systems is, the more funding remains within that system and as such, it demonstrates that there are significant overarching constraints limiting the impact and effectiveness of Aid and Development to the end recipient.
Introduction
The Aid and Development sector has for many years suffered from an axiom of mistrust regarding efficiency and efficacy of many of the sectors programs. The community at large is typically suffering "Aid fatigue" and as such, governments are limiting and often reducing funding to necessary programs. The core concern is based on the transparency of data regarding how much of the initial aid funding actually reaches the end recipient and how much is retained in the Aid and Development supply chain system. On face value, this should not be a difficult issue to solve, however, the supply chain systems of Aid and Development agencies are often confusing regarding operational flow and are bound in institutional bureaucracy and do not follow a common standard of design or measurement that would be expected in commercial supply chains for example.
By adopting a forensic audit of Aid and Development supply chain systems, we set out to identify the causes of waste and, understand flow and value creation and in so doing identify possible constraints that restrict efficacy and efficiency within these systems. Our research has identified some significant indicators insofar as ten key constraints were identified within Aid and Development supply chain systems that could be eliminated if a common standard such as ISO 9001:2015 or the Supply Chain Operations Reference (SCOR) model were adopted.
Background and Definition of Aid and Development
In 2016, USD 142.6Bn was invested within the global Aid and Development sector by developed nations, indicating at least a commitment by developed nations in raising developing nations out of poverty. Aid and Development has many dimensions, for example, it assists with changes that provide freedom in both social structures and political structures so that growth can occur in a number of areas that will ensure an increase in the quality of life. To assist with achieving this freedom and growth, development assistance is provided by developed nations, corporations and individuals to assist with key areas that provide access to ensure the functionality of a person's human rights, the right to food, water and housing, education and health, freedom both socially and politically (1, 2) . The OECD's (3) Development Assistance Committee (DAC) defines aid by using the Official 446 An Exploration into the "Over the Wall Handling" Phenomenon of Aid and Development Supply Chain Systems Development Assistance (ODA) definition:
"Grants and Loans to countries or territories on the DAC list of ODA recipients and multilateral agencies that are undertaken by the official sector at concessional terms (i.e. with a grant element of at least 25%) and that have the promotion of the economic development and welfare of developing countries as their main objectives in the recipient country as the main objective…" (3)
The concept of Aid and Development is not new, formal systematic programs date back to as early as 1812 where the US Congress passed legislation to provide funding and other support for their colonised subjects (4). Early history suggests that few policies or importantly processes were established in early programs. This led to fragmentation within operational terms and also the emergence of, often, conflicting agendas and outcomes (5) .
Fragmentation and conflicting objectives appear to have become the norm within the Aid and Development context. This has in turn led to a common belief set that many Aid and Development programs are rife with fraud, corruption and enable "dipping" (i.e. theft) along the way (6, 7 and 8) . Indeed studies by Petitt and Beresford (9) for example have suggested that some programs have as high as 30% wastage, thus supporting the accusation of corrupt systems management and all too often calling into question the validity of Aid and Development programs as a means of improving the quality of life for the citizens of developing nations.
There are many different reasons why many Aid and Development programs lack the efficiency that would be generally expected of, for example, more commercial supply systems. It is not the intent of this work to investigate all possible risk and failure nodes within Aid and Development supply chain systems, but rather to take a systems approach (10) to establish and map how Aid and Development programs operate and highlight possible constraints within the nodes and links of these systems. The challenge has been that there is much ambiguity regarding how this is done. There are no common standards, or indeed general recognition for what Aid and Development is in fundamental terms, (i.e. a supply chain system), that could be managed by the same operating principles as those used in commercial supply chain systems and with similar expected outputs in terms of efficiency, transparency and governance.
Mapping Supply Chain Systems
The principles of commercial supply chain management have long been established in both academic literature and business literature at large. A commercial supply chain system is a large system comprising of smaller systems that work within their own boundaries towards a common goal, the end customer. Typically a supply chain is considered to consist of a series of interlinked nodes that, via logistic activities, add value to a raw material of some kind resulting in a final, finished product for the end customer (11, 12, 13 and 14) . In the context of this work, the end customer (Principal) is defined as the person or entity who puts "new money" or original funding into the system (15) (i.e. the Aid and Development funder).
In traditional commercial supply chain systems mapping, the transfer of value from node to node is often easy to establish from either an end-to-end customer point of view, by following a straight forward investigation process of "what happens before" (i.e. retrospective investigation), or from a raw material side by following a process of "what happens next" (i.e. futuristic investigation). In either instance, the line of inquiry can be mapped as either a flow diagram and/or a time and motion type diagram. Additionally, in both instances of mapping, the values and associated linkages can be established and a model or simulation of the supply chain system produced (16) .
There is extensive literature from both academic and business sources that document and describe the typical mapping of a system (17) . However, the literature contains little information on mapping a system where the payment for the product or service is not undertaken by the end consumer (such as the aid recipient). As such, supply systems demonstrating this characteristic are considered to be "atypical" in nature, where the consumer (i.e. the recipient of the output of the supply chain system) is not the Principal or funder (18) . This scenario is typically more often associated with not-for-profit (NFP) and non-government organisation (NGO) activities.
Drucker (19) established long ago that if a system can be measured then it can be improved. Additionally, the system must be mapped if it is to be measured for improvement to occur. Much work has been conducted to establish robust measurement tools for traditional "commercial" type supply chain systems, such as the SCOR standard (20, 21, 22,) . The mapping and recording of commercial supply chain systems was first demonstrated within the manufacturing industry in the 1950's through Deming's interconnected and continuous improvement process, the Deming's view of a Production System (23).
Deming's model (see Figure 1 ) has provided the basis for improvement tools developed over time to enable the measurement of value, quality and sustainability in commercial supply chain systems (24, 25, 26) . Post the identification of the system (i.e. the supply chain system map) other tools existed to improve the system and/or redesign the system and manage it, for example, Quality Management Systems such as ISO 9001:2015, LEAN, Six Sigma and SCOR (27, 24, 28) .
The measurement of a typical commercial supply chain system is undertaken through the identification of a tangible input of materials or service and the mapping of this tangible constant from input to value added output (16, 14) . The mapping of the supply chain system identifies the value-addition of the inputs in the system; the process of developing the raw materials into a value added product; the output of the product and its relationship to the customers' specification and finally the exchange of money for the product or service. It is important to note that the new money entering into a commercial supply chain is paid by the recipient of the goods (the end customer) on the provision of the end product (output). Figure 2 illustrates a conceptual commercial supply chain system and the counter flow of money within the System. Unfortunately, less work has been conducted around the mapping, measuring and improving of humanitarian Aid and Development supply chain systems that are, by their very nature, more complex and containing more variables due to the plural nature of the products yielded by the system (i.e. the benefit to the Principal and the Recipient). The literature typically outlines the supply from a limited specific point, such as, how many human hours were invested; the measurement of tangible products being shipped between countries; or, the outcome of grant funding, however, the literature does not provide a discussion on the holistic (end-to-end) measurement of the flow of value within the atypical supply chain system (30, 31) . Conceptually, the supply chain systems of Aid and Development are typically represented as a linear path from the identification of need or opportunity to an output or deliverable from the system. Although a closed loop of supply is perceived to be present in this supply system, critical interactions and players are not typically identified, because each node represents a destination point within the linear system, rather than a value addition to that system (i.e. from a need/raw material input to finalised output).
Edwards, Ross and Styger (18) provide an illustration of the conceptual linear supply chain system of Aid and Development programs (see Figure 3 ). The concept of this linear model is that a crisis is identified by the lead agency, who in turn, seek funding from a governing body, when funding is received by the lead agency, second and third tier suppliers are tasked with addressing the crisis (i.e. providing the aid). The measurement of this model typically reports the outcomes of the funding, not the "value for money" attained. The model is reliant on understanding the forward flow of the need, but not systems complexity and the interactions or the hierarchical nature of the nodes within.
Methods and Objectives
This research adopted a comparative case study analysis approach because it was necessary to understand the actual networks, nodes and interactions of each case, and map them with the intent of identifying possible constraints within the supply chain systems. Multiple case studies were chosen because it was determined that a single case might demonstrate constraint characteristics through luck not design. Also, by adopting alternative primary investigation techniques; interviews, documenting investigation from source, documenting investigations historical or third party, triangulation of data would be possible providing gravitas to the findings.
Case study research looks at the dynamics of an organisation, either in its entirety or a portion of it. Veal (32) states that case studies are appropriate for studying one or a limited number of organisations in depth. Case studies are determined to be either geographically or temporarily unique (32) . Yin (33), Baxter and Jack (34) and Estrada et al (35) state that if a researcher needs to understand the "how" and the "why" questions of complex events or situations, then the best research method to use is a case study method. A comparative case study method is interested in why the changes recorded in the case occurred (36) . Multiple case studies provide strong and reliable data because it is not possible to manipulate the process or events that occur during the life cycle of the case (37) .
Case studies are a bounded system that contain interconnected elements that are separated from their environment by a system boundary (38) . The boundaries that do exist are typically case related, but within these boundaries are variables (39) . Variables could include descriptions of processes, policies or how strategy for example work outside of the boundary. In order to compare cases, good practice could include isolation of a particular variable for analysis, for example the flow of money within a system that are constant across all cases. Due to the nature of this research, non-probabilistic (40) sampling techniques were used. Qualitative research typically exploits judgement sampling techniques where the participants (in this case the case studies) are elected based on the judgemental knowledge of the researcher (41). Participants were selected based on a demonstrable in depth knowledge, accreditation by proven participation in real world Aid and Development programs. To give the richest possible data set three different lead agencies were selected and three different data sources were used (face-to-face, formal program records, published materials). Sandelowski (42) and Boddy (43) state that saturation is more important than the number of participants in qualitative research. It was therefore not possible to obtain all of the necessary data from a single point of contact or source within the case studies. As such multiple data sources were investigated (as recommended by Voss et al, (44) in each of the lead agencies including, where appropriate, face-to-face interviews, primary and secondary recorded data, third party data such as published commentary and field observation. The programs, key players and rationale for selection are illustrated in Table 1 . The project involved installation of latrines, education programs. Case Study 3 was Water, Sanitation and Hygiene program that assisted with the installation of wells and pumps to provide potable drinking water to a large number of villages in two rural areas of Togo.
The first task was to ask the participants to map their supply chain as a benchmark and "stake in the ground", prior to investigation. This research was not focussed on confirming the axiom of supply within each case study, but to map the actual supply chain system using a constant across all three. A major challenge of this work was establishing a constant within the case studies of supply chain systems that could be tracked, measured and used to identify key nodes within the system. Most mapping methodologies focus on using the product and output of the product in the supply chain system as a constant. As such, within a traditional supply network it is reasonably straight forward to trace the product, even in its raw form, from the point of entry into the system to its point of exit to the end customer, and therefore making it possible to measure it. This is not, however, often possible within an Aid and Development supply chain system, where the end customer who injects the funding into that system, to initiate the "flow" in that system, is not usually the recipient of the end product produced from that system.
To add more complexity, the constant that is to be mapped to the end customer, is not readily obvious. The duality of the beneficiaries of the supply network, the Principal (funder) and the Recipient of the product or service, do not make obvious the identification of a single constant for the measurement. By adopting Oloruntoba and Gray (15) and Bohme et al (45) and following the principles of forensic accounting (46, 47) and tracking the flow of money and return value creation within the system, from its first point of entry to its final exit, and thereby use the flow of money to identify touch points (nodes) within the supply chain system. Since money triggers supply (15), the lead agencies were considered to be the focal point of the supply chain; however, it was necessary to begin the mapping process with the entry of new money into the system. As a result, lead agencies signposted the researchers to the principal funder of the system. Once this had been established and to elicit these responses from the Principal (i.e. provider of new funding in the system) and consecutive stakeholders in the process, questions were posed regarding:
• Who the Principal passed the funding to next in the system • What the entity did to add value for the Principal • What the entity did to add value into the product (output of the system) for the recipient • Why they, the recipient is considered to be the recipient of the output of the system that the Principal has triggered. This latter point provided a cross reference to establish if there was consistency of purpose between nodes ("players") in the atypical supply chain system • What was the instruction to the next in line (i.e. the supplier) and how much of the funding was transferred For this research, the mapping of the supply chain system was designed in a six-step process, however, a number of the steps are undertaken in a cyclic manner until the data is exhausted (i.e. reaches saturation). These steps (listed below) question the participant in the part they play within the system, no matter where they are in the sytem, using the questions listed above as an appreciative base. Figure 4 illustrates the process adopted to map the supply chain systems of the Aid and Development case studies including the flow of funding and flow of value creation within the system. The mapping of this process provides a rich data source of the contact points, stakeholders, processes, flow of information, and most importantly, the flow of return in investment (ROI) in the system. Interviews -Are clearly associated with qualitative research (48, 49, 50, 51, 52) . Individual interviews were conducted with key players at each stage of the supply chain system and in the case of Case Study 1 with key players of the lead agency. Notes were taken during all interviews. Interviews for case study 2 & 3 were difficult as key players either had moved on to other projects and contact details were not available or had left the industry.
Documents -Primary and secondary documents were investigated in the case of the Case Study 2 rural water supply and sanitation project (53) . This included access to the final program report and several country specific reports. In Case Study 3, Kenya access was given to progress reports. These reports were submitted quarterly, half yearly and annually. In theses reports were financial data and percentage complete reports. In the case of both programs, third party data was examined. In the context of the work, primary data is determined to be the original records relating directly to the program and secondary data is determined to be material such as, newspaper articles related to the case in question, sector or government reports, websites and media reports.
Field observation -For Case Study 1, field observations were conducted throughout the supply chain system. In Case Study 3, Kenya field observations were conducted within the lead agency The data collection strategy was intended to provide as much variation as possible without unbalancing the data represented in the case studies. Table 2 illustrates the proportion of data collected per case. 
The Creation of a First Generation Theoretical Model of an Aid and Development Supply Chain Systems Map
Once the convention for mapping the supply chain systems of the case studies had been established, the actual final maps generated from the analysis illustrated some similar nodes and players in each of the supply chain systems. The similarity found in the case studies is encouraging because:
• Key nodes are present within the case studies • Key nodal links connect the nodes in similar pattern • It confirms a logical and consistent flow mapped against theoretical principles of supply chain management As such, it is possible to establish a conceptual model of an Aid and Development supply chain system based on an aggregation of the case study maps. The conceptual supply chain system map is illustrated in Figure 5 .
Challenges Faced During the Research
Four main challenges were present during the research process, these were:
Common language -The language of commercial supply chain management and principles differ greatly to that of Aid and Development program managers. As such, finding commonality of terms (translation of local enculturated language) was somewhat challenging at times Accurate record keeping -Whereas it might be reasonably assumed that the record keeping within an Aid and Development project would be thorough and accurate. It was found that different objectives and styles of management reporting generated different records that often did not correspond well to the supply chain system under investigation Longevity of staff -There appeared to be consistent "churn" in the staff members of each case. The result was that institutional memory and learning was lacking and with it the wise interpretation of the events at the time Selective memory/defensive response -There was an air of defensive responses by participants at times. Although appearing to want to cooperate, responses were often guarded for fear that continuity of future programs might not be forthcoming if the "wrong words were spoken" Figure 5 first mentions a node, "Homologation", Homologation means to approve or confirm which indicates that it meets regulatory standards and specifications and is used as a term for bringing together all subsets of the supply chain value creation and then "approving" for finish forwarding to the end customer or recipient.
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Findings of the Research
During the early stages of the work, it became quickly apparent that the management of the system of Aid and Development programs did not conform to recognised standards such as ISO 9001:2015: or those by APICS 2 for example. Also, collateral data collected during the research indicated that managers involved in Aid and Development systems management were typically more focussed on nebulous measurements in terms of "good works" rather than the efficiency of the system. Those involved in Aid and Development systems management typically focussed their effort and measured their performance in terms of shared value, community impact and benefit to the recipient of the work. This is in direct conflict with more typical performance measures generally quoted in the literature for commercial supply chain systems managers who measure end-to-end collaboration, efficiency, waste/cost reduction and benefit to the corporation or shareholder in terms of retained profit at the focal node (54) . One area that was outside of the scope of this study related to measuring the service level of an aid initiative. It should be possible to measure the service level by using SCOR that can deliver a series of of performance metrics that provide an international benchmark of overall performance and service level of and Aid and Development supply chain.
The supply chain system mapping of these three case studies highlighted ten key constraints, these are: outcomes of the programs.
Over the Wall Handling
All of the case studies demonstrated a system of "passing down the line" or "over the wall handling" whereby a player in the supply chain system would move the funding or value forward with little evidence of quality assurance or governance happening pre or post the handover.
Lack of Evidential Players
All of the case studies demonstrated gaps in the evidence regarding, often significant elements of the supply chain system. The lack of evidence also, in the cases of Case Study 1 and Case Study 2 included no direct feed back to the focal node from the recipients. This once again raises quality assurance and governance issues.
Multi Participation -Multiple Personalities in the Same Corporate Body
Case Study 2 and Case Study 3 demonstrate multi-participation in their supply chain networks. In effect the same players turned up in multiple places within the system. On one hand it may be argued that this muli-participation could improve the efficiency of the system, it does however raise questions regarding the overriding rationale for the system. For example, is the system there to serve the recipient or is it there to serve the key players? Whatever rationale is correct, it does raise questions regarding governance, value and efficacy of the system and as the system gets larger forcing more bureaucracy to manage it, ultimately leading to a 'self licking ice cream 3 where the recipient becomes less and less central to the system and the system exists to serve itself.
Duel Funding From a Single Source -Double Bubble Funding
The Case Study 2 mapping highlighted that it was likely that a government funding body funded the same project via two different "Principals". Although there is no direct evidence, secondary sources indicate that there is a possibility that the same funding source could also have funded the third node within this system directly resulting in a triple funding scenario. This double funding raises issues around governance and legitimacy of the supply chain system. Moreover efficacy and value of the Principal must be questionable, because of the number of times the funding changes hands within the system.
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An Exploration into the "Over the Wall Handling" Phenomenon of Aid and Development Supply Chain Systems 3.1.6. Limited End-To-End Visibility All of the focal nodes, from each of the cases studies, demonstrated limited end-to-end visibility within their supply chain systems. Typically visibility was limited to the next player in the "flow" or chain. This low level of visibility is contrary to best supply chain management principles (55) and of itself involves risk within the system.
Limited End-to-End Communication
There was no evidence that any of the focal nodes demonstrated end-to-end communication within their supply chain systems. Typically communication was based on point-to-point with the next player in the flow. This principal of communication is contrary to best supply chain management principles (56) and of itself represents a risk propagator in the supply chain system.
Trust Based System
All of the case studies appeared to rely on trust or faith that the next player in the system was present, legitimate, operational and capable of delivering. There was no evidence of auditing, or quality assurance within these supply chain systems and this is once again contrary to the APICS standard for example.
Funding and Tangible Value Imbalance
Each of the systems demonstrated an imbalance within the number of players forwarding funds and those forwarding tangible value. The larger the supply chain system the more imbalance there appeared to be, as the focal node became further removed from the Recipient. This calls into question the optimum design or planning of the supply chain system, its efficiency and latent risk profile.
Classical Models of the Supply Chain Do Not Align
with Aid and Development Supply Cain Systems
As originally described and documented during the research process, all of the case studies demonstrated a mix of suppliers and customers along the value flow. This is contrary to supply chain theory that places customers on the customer side of the supply chain map and suppliers on the supply side of the supply chain map. Since Aid and Development maps do not appear to follow this convention, it might well be argued that they are indeed not supply chains at all and as such commercial supply chain operating standards would not apply. However, by reconfiguring the maps to conform to the fundamental principles of supply chain mapping and to have both suppliers and customers positioned on their "correct sides" of the focal node, it was still possible to follow the flow of funding and return flow of tangible value within each program. Furthermore, the "U" shaped map also illustrated clearly duplication of players, lack of evidential players, lack of feedback etc. as discussed above. As such the exercise has demonstrated positively that Aid and Development supply chain systems do indeed follow similar characteristics as commercial supply chain systems, especially in the critical area of customer and supplier concepts around a focal node.
Validity and Implication of the System
The validity questions concerning Aid and Development programs in general are further exacerbated by suggestions that many Aid and Development agencies are inefficient in their management and distribution of funding and/or self-serving in terms of the amount of funding retained within the Aid agency and its program partners. Walker (57) attempts to illustrate the overhead and retained costs for organisations involved in Aid and Development programs, but admits that is difficult to gain an accurate picture of these costs. Published overhead and retained costs include:
• Retained costs between 3% -15% of program value per supply chain system node (57) • Administration costs between 5.7 and 6.1% (58) . The Australian Federal Government cap the administration costs at 10% per program (59) • Evaluation costs 5% (60) Assuming that the values noted above are representative of the sector, the average percentage of the overhead and retained costs is 22.85% 4 of the total Aid and Development program value. Importantly, this figure could represent the extraction value at each node in the supply chain system (57) This observation has profound implications regarding the effectiveness, efficacy and governance of Aid and Development programs, and of itself warrants further research. It is important to consider what the result of this law of diminishing impact could be to the recipient of an Aid and Development program. Table 3 provides a calculation and comparison of retained funding in Aid and Development programs based on 100 units of input at Node 1. 
Discussion

Implications and the Development of Further Hypothesis
Three key observations are made from this data, these are:
• The smaller the number of nodes in an Aid and Development supply chain system, the more output is available to the recipient. For example, if a five node supply chain system is assumed then approximately double the amount of output is indicated if a 10% (best case and as preferred by the Australian government) retention is present in the supply chain system. If the worst case option is taken, then an order of magnitude improvement is made to the output to the recipient based on a five node supply chain system compared to a 10 node supply chain system. • Aid and Development supply chain systems can be configured to best serve themselves by extending the number of nodes within the supply chain system and ensuring that as many nodes as possible are under the ownership of the focal node. In other words, it can be financially beneficial for an Aid agency to have a supply chain system that is indeed designed as a "self-licking ice cream" or closed loop system requiring only an input of funding and a minimal output of Aid to ensure sustainability of the system. • More efficient, transparent and standard operating methodologies would, if implemented into the supply chain systems of Aid and Development programs, increase the output of the program to provide more or maximum benefit to the recipient as (is assumed) to be the intent of the Principal or funding body.
The implications and dynamics of these observations are not without precedence within academic theory concerning supply and logistics and indeed Aid and Development. However, one of the more intriguing aspects of these observations could be in connection to Cost Stickiness Theory (61) . For example, Dutta, Yaprak and Grewal (62), discuss "profit stickiness" and how it can negatively impact customer satisfaction and retention. An interesting hypothesis emerges in the case of Aid and Development programs, where giving in actual terms has reduced globally at the same time operating costs have risen, suggesting that a "price increase" in the cost of Aid and Development programs is needed by Aid agencies (i.e. almost inverse profit stickiness). However, an increase in price (i.e. retention of monies within the Aid and Development supply chain system) could lead to the perception of an unfair operating regime (i.e. corruption or waste) within the eyes of the customer (Principal or 456 An Exploration into the "Over the Wall Handling" Phenomenon of Aid and Development Supply Chain Systems community) that of itself drives "Aid fatigue" (6) resulting in less giving in real terms and the need to increase the price of Aid and Development programs. In other words, a paradox exists where Aid agencies are in terminal decline and cannot survive without an increase in price (i.e. retention of funding), but any increase in the price (i.e. retention of funding) would trigger the terminal decline of the Aid agency.
Jaggi (63) further expands the concept of Cost Stickiness in terms of suggesting that frequent price adjustments can alienate customers. This poses a second intriguing hypothesis suggesting that it would be better to maintain a continuous flow of funding into Aid agencies rather than continuing to have competitive funding rounds commonly associated with NGO programs. In so doing, an equilibrium of "fairness" in the eyes of the funders could be maintained, because continuity of funding should lead to less money being retained within the Aid and Development supply chain system as a buffer or reserve fund. For example, Aid agencies in the United States can by law set aside up to a minimum of 3 months of reserve funds, or 25% of a nonprofit's operating cost, that they can draw on for operational expenses up to a maximum of 2 years (64, 65).
Kun, Guoxin and Chen (66), Montazemi, Pittaway, Saremi and Wei (67) and Szulanski (68) , open a further hypothesis by discussing knowledge stickiness and the barriers and costs of sharing and transferring knowledge within a working or social environment. This concept has significant implications in the context of the cyclic nature of funding of Aid and Development programs, the staff associated with such programs and therefore knowledge retention in the supply chain systems. As such, a hypothesis emerges that the retention of money in Aid and Development supply chain systems could be in part attributed to the cost of re-learning old, lost, knowledge as new supply chain systems team players and new orgaisations are introduced into the supply chain system for the next program of work from the next round of funding.
The Need for an Encompassing International Standard for Aid and Development Programs
There is still much conjecture regarding Aid and Development efficiency, efficacy and transparency and as such, there is a need for convergence of operating processes of Aid agencies under one common standard. An argument could be made for a bespoke quality standard to be developed specifically for Aid and Development, however, ISO 9001:2015 and associated "family of standards", certainly covers all of the necessary nominative clauses for managing and continually improving Aid and Development supply chain systems. Perhaps more specifically, the SCOR standard (56) as the recognised "gold standard" for commercial supply chain systems management and improvement could represent a strong contender because of its focus on end-to-end configuration and value creation within a supply chain context (i.e. a more outward facing standard).
Conclusions
Based on the current body of evidence, it is not surprising that waste and operational inefficiency are at epidemic proportions in some Aid and Development supply chain systems, but it is difficult to determine because the supply chain systems of Aid agencies are often wrapped up in a myriad of individual and enculturated operating systems, confusing and often contradictory mission and vision statements, multiple international accounting standards and replication of a single aid agency in multiple controlling positions within the supply chain system. If the operation of aid and development supply chains are chaotic in their overall performance, then it is possible that this is a reflection of managerial competences that affect the efficiency in the performance and output of a project because of issues such as transparency, trust, reporting and the way risk along the supply chain is managed.
We identified ten constraints and the impact of constraints and waste in Aid and Development supply chain systems and offered some hypothesis around the implications. It leads us to conclude that there is a need for a common International standard, but think it's madness to develop something from the ground up when robust standards already exist in the form of ISO 9001:2015 and SCOR. We would adopt SCOR due to the focus on end-to-end supply chain configuration and improvement and its imbedded openness to a common and transparent audit process throughout the entire, holistic, supply chain system. [4] Hjertholm, P, White. H. (1998 
